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Abstract 35 
 36 
Objective: For people with diabetes, severe hypoglycaemia is the most common reason for 37 
emergency service usage and emergency department (ED) presentations. Brief interventions 38 
(BI) are a recognised intervention strategy in the ED for other conditions but to date, they have 39 
not been applied to those with hypoglycemia. This review aims to identify components and 40 
outcomes of BI for people with diabetes mellitus to inform the development of BI in the ED. 41 
Method: A systematic review of randomized controlled trials was undertaken in MEDLINE, 42 
CINAHL, PsychINFO and EMBASE. Studies that examined brief interventions for people with 43 
diabetes were considered. Eligible studies were critically appraised and included in a narrative 44 
synthesis. 45 
Results: A total of 2,475 citations were identified, 171 full papers were reviewed and four 46 
articles were included for review. The components 'advice' and 'assistance' from the five A 47 
Framework were the most frequently used BI components. Statistically significant 48 
improvements were achieved in psychological, functional, and satisfaction outcomes. However, 49 
clinical outcomes were not improved and economic outcomes like costs of BI were not 50 
evaluated. 51 
Conclusions: The literature review demonstrated a lack of evidence related to BI in diabetes 52 
within the emergency setting despite the ED being an ideal environment. Future research needs 53 
to be conducted to investigate the effectiveness of BI for patients with diabetes. 54 
 55 
 56 
 57 
 58 
 59 
 60 
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Manuscript 61 
 62 
INTRODUCTION 63 
Episodes of hypoglycaemia defined as a glucose level of 3.9 mmol/L or lower (1), are usually 64 
independently managed by the patient or their family members and friends (2). However, 65 
despite this approach, severe hypoglycaemia is the commonest reason for people with diabetes 66 
to require emergency medical assistance (2). A recently published US study estimated 97,648 67 
annual emergency department (ED) visits for insulin-related hypoglycaemia and related hypo 68 
errors between 2007 and 2011 and nearly one third of these patients were hospitalised (3). A 69 
similar study in England reported 101,475 hospital admissions between 2005 to 2014 for 70 
hypoglycaemia in 79,172 people with diabetes which equated to 87% of ED attendances. A 71 
quarter of all admissions resulted in a hospital stay of less than 24 hours, and a third of the 72 
admissions resulted in hospital stays of five days or longer (4). Farmer and colleagues estimated 73 
the annual cost of emergency calls for severe hypoglycaemia in England to be as high as £13.6 74 
million (5). 75 
Patients with severe hypoglycaemia presenting to the ED are usually medical emergencies and 76 
must be treated by healthcare professionals accordingly (2, 6) and ED nurses are key persons 77 
involved in the treatment and management of these patients. The primary goal is the rapid 78 
evaluation and stabilization of patients’ blood glucose level. A secondary goal is making the 79 
patient being aware of their hypoglycaemia and the need for urgent follow-up and review with a 80 
primary care provider (7). 81 
For patients to be able to reduce the risk of further episodes and to improve the emergency 82 
management of hypoglycaemia, patient education, including diabetes self-management 83 
education (DSME) and diabetes self-management support (DSMS), is seen as vital (2). Michie 84 
and colleagues (8) suggest that behaviour change occurs when people modify one or more of the 85 
following: capability, opportunity, and motivation relating to the behaviour. Therefore, an ED 86 
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encounter caused by a severe hypoglycaemic event, can provide the motivation as well as the 87 
opportunity for patients and their family members to access DSME or DSMS. The ED’s 88 
environment offers a significant opportunity for educational interventions (9). Although ED 89 
healthcare professionals are often under time pressure, and resources are chronically limited, 90 
brief interventions (BI) are an encouraged strategy in this setting (9, 10) especially, relating to 91 
the above mentioned secondary goal. 92 
BI is a generic term consisting of an often opportunistic, time-limited interactive encounter 93 
between a patient and a healthcare professional focusing on behaviour change (11). These short, 94 
problem-specific approaches have become an effective treatment method in patients with 95 
substance abuse problems, diet and, physical activity (12-15). BI have also become a widely 96 
available public health tool in various settings including EDs, as they can reduce high risk 97 
behaviour resulting in a reduction of ED visits and hospital admissions (13, 15, 16). However, 98 
BI is not clearly defined and reported in the literature as brief advice, brief intervention, brief 99 
counselling, short-term counselling, minimal intervention, motivational interviewing or adapted 100 
motivational interviewing (13, 14). In 2014, the National Institute for Health and Care 101 
Excellence (NICE) guidance on individual behaviour change has defined different levels of 102 
interventions; very brief, brief and extended interventions (see table 1 for the definitions) (17). 103 
 104 
In summary, the evidence indicates that ED is an effective and appropriate setting for the 105 
delivery of BI in specific patient situations (10, 18, 19). Our scoping review revealed no 106 
evidence relating to BI for people with diabetes presenting in ED. It therefore remains unclear 107 
how BI impacts on people with diabetes mellitus in this or other settings. Therefore, the aim of 108 
this review is to investigate and describe the characteristics and effects of BI for people with 109 
diabetes focusing on intervention components, outcomes, and target behaviours to inform the 110 
development of BI for people with diabetes in the ED experiencing hypoglycaemic episodes. 111 
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METHOD 112 
Design 113 
A systematic review of randomized controlled trials (RCTs) was carried out to meet the review 114 
aim. An inclusion and exclusion protocol was developed and PICOS applied (20). These pre-set 115 
inclusion criteria included: Population: adult patients with diabetes mellitus type 1 and 2. 116 
Intervention: very BI and BI as defined by the NICE guidelines (17) (table 1) as only these 117 
would be suitable in a ED setting, the clinical encounter has to be opportunistic and can have 1-118 
2 follow ups; Comparison: studies comparing BI against usual care/standard care; Outcome: 119 
any benefits for patients related to their diabetes, including psychological and physical benefits. 120 
The Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) statement 121 
was followed for the conduct and reporting of this review (21). 122 
 123 
Table 1: Levels of behaviour change interventions (17) 124 
Very brief intervention: A very brief intervention can take from 30 seconds to a couple of 
minutes. It is mainly about giving people information or directing them where to go for further 
help. It may also include other activities such as raising awareness of risks, or providing 
encouragement and support for change. It follows an 'ask, advise, assist' structure. 
 
Brief intervention: A brief intervention involves oral discussion, negotiation or 
encouragement, with or without written or other support or follow-up. It may also involve a 
referral for further interventions, directing people to other options, or more intensive support. 
Brief interventions can be delivered by anyone who is trained in the necessary skills and 
knowledge. These interventions are often carried out when the opportunity arises, typically 
taking no more than a few minutes for basic advice. 
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Extended brief intervention: An extended brief intervention is similar in content to a brief 
intervention but usually lasts more than 30 minutes and consists of an individually-focused 
discussion. It can involve a single session or multiple brief sessions.  
 125 
Search strategy 126 
A two-step search strategy combining an electronic search with a search in the reference lists of 127 
the studies found was carried out in August 2016 covering the time from 2000 to that date using 128 
MEDLINE(R), CINAHL, PsycINFO and EMBASE databases. The subject headings combined 129 
with Boolean search terms and free text keywords are outlined in table 2. Results were limited 130 
to human participants, articles with abstracts, and publications in English and German. 131 
Secondly, the reference lists of the selected studies were reviewed to identify eligible articles 132 
not retrieved by computer searches. 133 
 134 
Table 2: Overview of search string 135 
Keywords and  
keywords with truncations (*) 
Subject headings (exploded) 
simple advice; minimal intervention*; brief 
counselling; short-term counselling; brief 
intervention*; patient guidance; patient 
information; patient recommendation*; 
patient support 
MEDLINE: Diabetes Mellitus; Counseling;  
Health Promotion; Health Education 
CINAHL: Diabetes Mellitus; Counseling;  
Health Promotion; Health Education 
PsycINFO: Diabetes Mellitus; Counseling; 
Health Promotion; Health Education; Client 
Education 
EMBASE: Diabetes Mellitus; Counseling;  
Health Promotion; Health Education; Patient 
information 
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* indicates the use of truncation. This allows one to cover a range of versions of a word e.g. nurs* will 136 
search for nurse, nursing and nurses. 137 
 138 
Study selection 139 
Study selection was done by the first author (AKS) focusing on the inclusion criteria. Firstly, 140 
titles and abstracts were screened for eligibility; secondly, potential studies meeting the 141 
inclusion criteria were reviewed in full text. EndNote was used to manage the bibliographic 142 
records. Subsequently, the second author (GL) undertook an independent study selection. 143 
Thereafter, differences in study selection were discussed between AKS and GL until consensus 144 
was reached. 145 
 146 
Quality appraisal 147 
Internal validity of the included studies was determined by the first author using the Cochrane 148 
Collaboration tool for assessing high, low or uncertain risk of bias (22). 149 
 150 
Data extraction 151 
Data extraction was conducted by AKS using an extraction template. For each study following 152 
information was extracted: study characteristics, setting, participant characteristics, brief 153 
intervention components including the five A framework (assess, advise, agree, assist, arrange 154 
follow-up) which has been established to be a fundamental component of BI within behavioural 155 
counselling (23-25), intervention categories as classified by Sturt and colleagues (26) and 156 
intervention content as defined by the NICE guidelines (17). Further, primary and secondary 157 
outcomes as classified by Kleinpell (27) containing clinical (care-related), psychosocial, 158 
functional, fiscal, and satisfaction outcomes as well as their effectiveness in regard to the brief 159 
intervention were gathered. 160 
 161 
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Data analysis 162 
A narrative synthesis (28) was used to analyse the findings of the various studies as a body of 163 
evidence. Based on the study aim, the characteristics, effect of BI for people with diabetes 164 
mellitus as well as the outcomes and target behaviour being studied were investigated and 165 
described.  166 
 167 
RESULTS  168 
The literature search in the electronic databases identified 2,475 studies (figure 1). Four studies 169 
were found eligible for inclusion after removal of duplicates and papers unrelated to the 170 
literature topic. A search through the reference lists of the selected studies identified no further 171 
studies. 172 
 173 
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Screening of titles and abstracts
n=1,695
Retrievement of full texts and
assessment for eligibility
n= 171
Exclusion II             n= 1,524
Not patient with diabetes mellitus:      439
Not adult patient:        86
No brief intervention:      894
No experimental design:      105
Studies (RCTs) included in the
literature review
n= 4
Flow chart of study selection process
Exclusion III                 n= 167
No brief intervention:       146
No diabetes specific result:           2
Only baseline data available:           2
No experimental design:           8
No full text:           9 
Search in Databases
     Total Hits: N= 2,475
MEDLINE:     984
CINAHL:     179
EMBASE:  1,141
PsycINFO:     171
Exclusion I                  n=779
      Duplicate:       779
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Figure 1: Flow diagram of the literature selection process. 176 
 177 
Study and participant characteristics 178 
Setting 179 
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Two of the included studies were conducted in Europe (UK and France) (29, 30) and two further 180 
studies were conducted in the USA (31, 32). Three articles have been published in the last 181 
decade (29, 31, 32); only one study was older than ten years (30). One study included patients 182 
(triaged as non-emergent) out of the ED (31), two studies included patients from the diabetes 183 
department (inpatient and outpatients) (29, 30) and one study included patients from the internal 184 
medical clinic (outpatients) (32). Only one of the included studies was multicentre (31).  185 
 186 
Participants 187 
In total, 549 participants were included in this review. Study sample sizes ranged from 80 to 202 188 
participants; three studies reported individual male and female numbers in study populations 189 
(n=336 males and n=213 females) (29-31). Three studies included only type 2 diabetes patients 190 
(29, 31, 32) and one study included type 1 as well as type 2 diabetes patients (30). Age was 191 
reported in two studies with a mean of 54.2 years (29, 30). Duration of diabetes was collected in 192 
three studies at baseline and reported with a mean of 10.8 years (29, 30, 32). 193 
 194 
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Table 3: Characteristics of included studies 195 
First author, year, 
country 
Study design; 
follow up 
 
Population and setting 
sample (I/C), gender, 
age, setting, T1/T2 
Intervention and comparison Outcomes (results) 
Borges (31),  
2008, USA 
RCT multicentre 
(three armed); 
baseline and 1 
month. 
 
167 (55/55 / 57), female 
49%, age not reported, 
emergency department, T2 
100% 
 
Brief intervention group: patients 
received a foot self-care intervention: 
information about risk score and 
importance of daily foot self-care, barrier 
identification and, discussion how to 
overcome them. Duration 15 min. 
Risk assessment group: patients received 
a foot examination, calculation of risk 
score, and self-testing instructions. 
Duration 5 min. 
Control group: standard care. 
 
Self-reported foot self-care behaviour (measured with 
the Summary of diabetes Self-Care Activities): 
significant increase between baseline and 1 month 
follow up in brief intervention group (p<.01) and 
control group (p<.05), no significant difference within 
risk assessment group (p=.06). No significant 
difference between groups (p=.13). Observed foot self-
care behaviour (measured with the Foot Self-Care 
Observation Guide): significant difference between 
groups (p<.05). 
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Fall (29),  
2013, France 
RCT (four armed); 
directly after the 
intervention. 
 
80 (20/20 / 20/20), female 
54%, mean age 61 years, 
diabetes department, T2 
100% 
 
Brief intervention groups: Mastery 
group: patients were asked to recall a 
personal event during which they felt able 
to effectively control their diabetes (such 
as by adjusting insulin doses). Threat 
group: patients were asked to remember a 
personal event when they perceived 
diabetes as a threat (such as at the time of 
diagnosis).  
Duration for each group: 15 min. 
Control groups: Positive-emotion group 
(control for the mastery group): patients 
were asked to recall a positive personal 
event (for example childbirth). Negative-
emotion group: (control of the threat 
group): patients were asked to recall a 
negative personal event (for example 
conflict at their workplace).  
Duration for each group: 15 min. 
Patients in the threat group reported less adherence 
(p<.01) (measured with the medical Adherence 
Questionnaire) and less avoidance (p<.05) (measured 
with the Acceptance and Action Diabetes 
Questionnaire) then those in the mastery group. 
Comparing the threat group with the matched 
negative-emotion group showed similar results (p<.05 
and p<.05 respectively). Patients in the mastery group 
reported feeling a stronger sense of mastery (p<.05) 
(measured with the Acceptance and Action Diabetes 
Questionnaire) than those in their positive-emotion 
control group and greater treatment acceptance than 
those in the threat group (p<.01). 
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Kavin (32),  
2010, USA 
RCT (three armed). 
Measurement at 
baseline, 4 weeks, 3 
and 6 months. 
 
100 (34/33 / 33), gender and 
age not reported, internal 
medicine clinic, T2 100% 
 
Intervention group 1: patients received a 
diabetes education book along with a brief 
nurse tutorial on it. Duration 15 – 30 
minutes.  
Intervention group 2: patients received 
the diabetes education book only. 
Control group: patients received no 
diabetes education book, usual care. 
 
A trend towards improved knowledge (measured with 
a self-designed knowledge questionnaire) and 
decreased distress (measures with the Problem Areas 
in Diabetes questionnaire) was detected. However, the 
difference between groups over three and six months 
was not significant. Further, a trend towards improved 
self-care behaviour (measures with the Summary of 
Diabetes Self Care Activities questionnaire) regarding 
adherence to diet and exercise in the intervention 
group compared to the control group after three and 
six months was observed. Unfortunately, these results 
were also not significant.  
 
Kidd (30),  
2004, UK 
RCT (five armed). 
Measurement at 
baseline, directly 
after the 
intervention and at 
202 (38/42/35 / 40/47), 
female 44%, mean age 47 
years, diabetes department, 
T1 43% / T2 57% 
 
Brief intervention groups:  
Intervention 1: encouragement to ask 
questions. Patients were given a written 
message which was signed by their doctor 
aimed at encouraging them to ask 
The comparison of numbers of questions asked during 
the encounter with the physician showed no significant 
differences between the intervention and control group 
(p=.28 [95% CI -0.9 to 3.0]). 
Self-efficacy in asking questions (in both known and 
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3 months. 
 
questions. Duration: 5 min. 
Intervention 2: question identification. 
Before their appointment with the doctor, 
patients were helped to identify at least 
three questions that they wanted to ask of 
their doctor. Duration: 5 min. 
Intervention 3: question identification and 
rehearsal. Same as intervention 2, but in 
addition these patients were encouraged to 
rehearse their questions out loud. 
Duration: 5 min. 
Control groups:  
Control 1: attention control group. 
Discussing the layout of the hospital, the 
appointment system and routines of the 
diabetic clinic. 
Control 2: not treatment control group. 
unknown physician) was significantly higher 
immediately after the consultation in the intervention 
group compared to the control group (p=0.008 [95% 
CI 2.2 to 14.6] respectively p=0.01 [95% CI 2.5 to 
19.0]). 
Satisfaction (measured with a single item measure) 
directly after the consultation were not significantly 
different between the intervention and control group. 
After three months, the intervention group were 
significantly more satisfied compared to the control 
group (odds ratio [95% CI 1.33 to 4.32]). 
HbA1c over three months was not significantly 
different between groups.  
 
T1, diabetes mellitus type 1; T2, diabetes mellitus type 2 196 
 197 
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Content of brief interventions 198 
The behaviour change foci were diabetic foot care, diabetes medication adherence, 199 
acceptance and motivation, diabetes knowledge and self-care behaviour, and patients 200 
asking questions in clinical consultations. 201 
 202 
The BI approach was stated to have taken place in all studies although none offered a 203 
definition (29-32). However, they all described core components of their BI consistent 204 
with elements described a) for brief interventions (table 1) by the NICE guidelines (17); 205 
and b) the intervention categories classified by Sturt and colleagues (26). Borges and 206 
Ostwald’s (31) BI contained elements of problem-solving, and education. The 207 
components were all part of a 15-minute intervention supported by a risk assessment and 208 
pictorial forms and were accompanied by oral discussion as well as negotiation and 209 
encouragement. In Fall and colleagues study (29), mainly cognitive behavioural 210 
techniques were combined with autobiographic aspects. Their intervention lasted 15 211 
minutes and included aspects of negotiation and encouragement. The components of 212 
Kavin and colleagues (32) BI consist of a 15 to 30-minute education session supported by 213 
discussions and a researchers’ self-developed educational book. And finally, Kidd and 214 
colleagues (30) held a 5-minute BI containing supportive counselling, and action 215 
planning. 216 
 217 
Intervention components of the five A’s framework (assess, advise, agree, assist, arrange 218 
follow-up) were apparent in all four studies. Three studies used the intervention 219 
component of advice giving (30-32) as well as assist (29-31) only one study used the 220 
intervention component assess (31), and none of the studies used the components agree 221 
and arrange. Only in the follow-up visit of Borges & Ostwald (31) beside the component 222 
advice also the component arrange was utilized.  223 
The person delivering the BI remains concealed in all but one study. Kavin and 224 
colleagues (32) state the healthcare professional delivering the BI were nurses trained in 225 
diabetes care and behaviour-change techniques. Table 3 gives an overview of BI contents. 226 
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 227 
Effects of brief interventions 228 
The reported outcomes of the interventions differed between each of the studies (table 3). 229 
The outcomes can be classified as clinical, psychological, functional and satisfaction 230 
using the categories of Kleinpell (27). No outcomes could be classified in the health care 231 
economics/utilisation category and therefore the cost-effectiveness of the interventions 232 
cannot be ascertained. Follow-up periods for data collection ranged from one follow-up 233 
directly after the intervention (29), one follow-up after one month (31), to two follow-234 
ups; one after the intervention and one after three months (30), and three follow-ups after 235 
four weeks, three and six months (32). 236 
 237 
Clinical outcomes 238 
Two studies assessed glycaemic control (30, 32) and found no clinical and statistical 239 
effect on patients HbA1c over three and six months between groups (mean HbA1c in the 240 
study by Kidd and colleagues (30) lay at 8.1 (SD ±1.5) in the intervention group and 8.4 241 
(SD ±1.7) in the control group (p=.85); no clinical and statistical data were presented in 242 
the study by Kavin and colleagues (32)). 243 
 244 
Psychosocial outcomes 245 
Only one study assessed diabetes related distress (32) and observed decreased distress 246 
over three and six months between groups. However, the authors report that the difference 247 
was not statistically significant. The study by Fall and colleagues (29) evaluated 248 
autobiographical interventions in four groups based on mastery and threat perception in 249 
the intervention group, each having a matched control group (table 3). Patients in the 250 
threat group reported less medical adherence (p<.01) and less avoidance (p<.05) than 251 
those in the mastery group. Similar results were obtained when the threat group was 252 
compared with its matched negative-emotion control group (both p<.05). Patients in the 253 
mastery group reported feeling a stronger sense of mastery (p<.05) than those in their 254 
positive-emotion control group and greater treatment acceptance than those in the threat 255 
Hypoglycaemia and brief interventions in the emergency department - a systematic review 
Author’s final draft  17 
group (p<.01) directly after the intervention. The measurement of participants’ diabetes 256 
perception remained non-significant between the groups. Borges and Ostwald (31) 257 
measured diabetes self-efficacy one month after their foot self-care intervention and could 258 
not detect a significant difference between groups. In the study of Kidd and colleagues 259 
(30) however, levels of self-efficacy was significantly higher immediately after the 260 
consultation in the intervention group compared to the control group (p=0.008 [95% CI 261 
2.2 to 14.6] respectively p=0.01 [95% CI 2.5 to 19.0]). The effect was not apparent after 262 
three months. And finally, the measurement of foot self-care knowledge after one month 263 
(31) and diabetes knowledge after three and six months (32) did not show a significant 264 
difference between the intervention and control groups.  265 
 266 
Functional outcomes 267 
The study by Kavin and colleagues (32) illustrated a trend towards an improved self-care 268 
behaviour regarding adherence to diet and exercise in the intervention group compared to 269 
the control group at three and six-month follow-up. No statistical data were reported, 270 
however, comparing the change over six months’ time in those who received a diabetes 271 
education book with those who did not, showed an improvement in diet scores (p=.034) 272 
and exercise scores (p=0.010). In the study conducted by Kidd and colleagues (30), the 273 
number of questions asked during the encounter with the physician was counted and 274 
compared between the intervention and the control group. This formal test revealed no 275 
significant difference between the two groups (p=.28 [95% CI -0.9 to 3.0]). The study of 276 
Borges and Ostwald (31) showed a significant difference in the self-reported foot self-277 
care behaviour within the intervention (t(47)= -4.32, p<.01) and control group (t=(46)= -278 
2.06, p<.05) between baseline and one month follow-up. Nonetheless, there was no 279 
significant difference between the groups (F(2,140)=2.06, p=.13) at follow-up. Also foot 280 
care performance showed significant differences between groups in 4 items (applying 281 
lotion between toes (2,N=142=9.38, p<.01); checking the bottom of the foot 282 
(2,N=142=6.35,p<.05); not walking barefoot (1,n=97=7.58,p<.016); and using sharp 283 
instruments (2,N=142=6.63, p<.05) after one month (31). 284 
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Satisfaction 285 
Lastly, the outcome category satisfaction was evaluated solely by Kidd and colleagues 286 
(30) with a logistic regression analysis. Satisfaction with the consultation measured after 287 
three months was statistically significant between the groups with an odds ratio of 2.39 288 
(95% CI; 1.33-4.32) in favour for the intervention group.  289 
 290 
Risk of bias in included studies 291 
“High risk” was determined for any of the three domains: randomisation sequence, 292 
allocation concealment and blinding outcome assessment, as being at “high risk of bias” 293 
(see Figure 2). One study (30) was regarded at being at “low risk of bias” for the three 294 
key domains. The remaining three studies were rated unclear for one or more key 295 
domains and an unclear risk of bias assessment was made. 296 
 297 
 298 
Figure 2: “Risk of bias” summary: review author’s judgment about each risk of bias item 299 
for each included study. 300 
 301 
 302 
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DISCUSSION 303 
Summary of evidence 304 
This systematic review revealed only four RCT studies using BI for adult people with 305 
diabetes since the year 2000. The review summarized and described the components of 306 
BI, and their effects on people with diabetes. The study quality was assessed by the 307 
critical judgment of “risk of bias”. The main problem identified was the incomplete 308 
reporting of outcome data.  309 
All four studies focused on different behavioural interventions. While all the 310 
interventions were of short duration, the components of the interventions varied. 311 
Education was the most reported intervention, followed by cognitive behavioural 312 
technique, problem solving and supportive counselling. Oral discussions as well as 313 
negotiations and encouragement seem to be other relevant aspects of BI and demonstrate 314 
that the interventions categories classified by Sturt and colleagues (26) as well as the 315 
NICE guidelines (17) definition of BI were valid forms of classification. As the NICE 316 
guidelines definition recommends, advice along with assist were the most utilized 317 
components out of the five A framework. The framework has been proven to be 318 
theoretical as well as empirical valid in smoking cessation or high risk drinking and has 319 
been identified as one of the key steps in chronic illness self-management as for instance 320 
in diabetes (24, 33, 34) 321 
 322 
The most striking feature of this literature review is the lack of evidence related to BI in 323 
diabetes and especially in the brief opportunistic environments of ED where people with 324 
diabetes attend frequently. Even though BIs indicated evidence to improve functional and 325 
psychosocial outcomes (29, 31), there was insufficient evidence to support an effect of BI 326 
on the other four outcomes also categorised as functional and psychosocial outcomes 327 
besides clinical outcomes (30, 32). The reasons could be due to limitations in the design 328 
or the occurrence of the Hawthorne effect (31). Further limitations may be discussed in 329 
conjunction with the interventions content. DSME and DSMS are essential elements in 330 
current diabetes care and have shown to improve self-management, satisfaction as well as 331 
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functional outcomes such as HbA1c (35-37). But without maintaining a patient centred 332 
approach, an active collaboration with the healthcare team cannot be sustained. Further, 333 
the development of the BI was not illustrated in three studies and some of the studies did 334 
not state who delivered the BI and what their training had been previously. Additionally, 335 
the suggested components capability, opportunity and especially motivation relating to 336 
the COM-B model (8) were not taken into consideration when developing and conducting 337 
the BI. This may be a strong indicator of the low evidence as seen in the included studies. 338 
Finally, no informal care givers such as family members or friend were included in the 339 
interventions. Along with patients’ motivation to enhance their health related outcomes, 340 
informal care givers are an important support, especially in caring for people with chronic 341 
conditions extensive unmet needs for information and emotional support on behalf of the 342 
informal care givers have to be resolved (38) and the patient and informal caregiver along 343 
with the healthcare professionals need to be seen as a team. 344 
 345 
Strengths and limitation of the review 346 
This was the first systematic review aimed at identifying effective BI for people with 347 
diabetes especially for those attending the ED frequently. A specific search strategy was 348 
designed and a rigorous approach to the literature search and critical appraisal was 349 
followed.  350 
A challenge featured the operationalisation of BI definition using the NICE guideline 351 
(17). As the proposed definition is brief itself, a process of clarification and reflection 352 
throughout the study selection process had to be applied. The utilization of the 353 
intervention (26) and the outcome categories (27) showed to be a valid way of 354 
categorization. 355 
The quality of studies included in this review varied from moderate to low. No studies 356 
were evaluated to be of high quality due to risk of bias. Removing low quality studies 357 
would have caused an incomplete description of the components used in this review. 358 
However, BI is an often described intervention for different behaviour changes and only 359 
four databases were searched and studies published only in English and German were 360 
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selected. Relevant studies published in other languages and indexed in different databases 361 
could have been missed. Also unpublished studies were not considered. The included 362 
studies describe BI for patients with type 1 and 2 diabetes. To further describe BI 363 
characteristics and their effects on people with diabetes type 1 and 2, studies excluded in 364 
this review (such as studies including patients with gestational diabetes or patients with 365 
impaired glucose tolerance) could be reviewed separately.  366 
 367 
Implication for practice and research 368 
BIs have shown to be successful in different settings and populations as well partly in 369 
people with diabetes (14, 29-32). Healthcare professionals need to be aware of the 370 
evidence in their practice field. In order to be able to administer BI as part of DSME and 371 
DSMS, healthcare professionals and particularly those in ED, need to acquire and 372 
maintain knowledge, skills and ability to perform BI when the opportunity arises. It 373 
therefore is relevant to understand what the current practice comprises of and to identify 374 
healthcare professionals’ attitudes, beliefs and, possible barriers and facilitators to 375 
promote BI. People with diabetes have many and multiple contacts with healthcare 376 
professionals, ranging for example from prescription collection in pharmacies to eye 377 
screeners to nurses at their annual reviews. These encounters facilitate many opportunities 378 
to use every opportunity to deliver BI. The main aim of the BI is to enhance the patient’s 379 
motivation for a behaviour change. Guidelines like Making Every Contact Count can be 380 
helpful to establish systematic changes towards helping people make healthier choices 381 
and to achieve positive long-term behaviour changes (39). 382 
 383 
CONCLUSION 384 
Future research needs to be conducted in order to further investigate the effectiveness of 385 
BI for patient with diabetes. Studies with longitudinal design are needed to determine the 386 
effectiveness of such interventions. Further, studies containing health economic outcomes 387 
should be incorporated. ED is an environment that was set up for acute and urgent 388 
presentations. A recent study by Elwen and colleagues (40) investigated the main 389 
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characteristics of diabetes patients with hypoglycaemia requiring emergency service 390 
interventions over a period of eight years. Among 1156 patients, 1835 episodes of 391 
hypoglycaemia were registered. The study showed that severe hypoglycaemia was 392 
common with male and predominantly in type 1 diabetes and was a common feature in 393 
the ED setting. Yet, there is currently no evidence to inform ED healthcare professionals 394 
how to treat the whole person beyond saving their life in the immediate way. This is in 395 
contrast with other clinical scenarios encountered commonly in the ED as for instance 396 
alcohol related presentations, where interventions exist and are delivered (14, 15). 397 
Patients treated in the ED may have a high intrinsic motivation to change their behaviour 398 
in favour of a healthy living and to avoid further ED attendance. However, special 399 
attention has to be applied to those patients with an impaired awareness as in patients 400 
with hypoglycaemia unawareness. Therefore, this setting may be prioritised for further 401 
research and ED staff needs to be educated and trained to perform BI in this setting. In 402 
order to further examine BI in the population with diabetes, further literature review 403 
including patients with gestational diabetes or impaired glucose tolerance may be helpful. 404 
Moreover, studies including children and adolescents with diabetes could give an in-sight 405 
inside into BI including their parents. It is concluded, that BI involve different 406 
components and can therefore be described as a complex intervention (41). These have to 407 
be further investigated using a systematic approach. Furthermore, the absence of evidence 408 
to inform ED clinical decision-making following treatment of severe hypoglycaemic is 409 
striking. Without evidence to inform their practice, ED clinicians cannot offer evidence 410 
based and person-centred care. 411 
 412 
REFERENCES 413 
1. Workgroup on hypoglycemia ADA. Defining and reporting hypoglycemia in diabetes: 414 
a report from the American Diabetes Association Workgroup on Hypoglycemia. 415 
Diabetes Care. 2005;28(5):1245-9. 416 
Hypoglycaemia and brief interventions in the emergency department - a systematic review 
Author’s final draft  23 
2. Brackenridge A, Wallbank H, Lawrenson RA, Russell-Jones D. Emergency 417 
management of diabetes and hypoglycaemia. Emergency Medicine Journal. 418 
2006;23(3):183-5. 419 
3. Geller AI, Shehab N, Lovegrove MC, Kegler SR, Weidenbach KN, Ryan GJ, et al. 420 
National estimates of insulin-related hypoglycemia and errors leading to emergency 421 
department visits and hospitalizations. JAMA internal medicine. 2014;174(5):678-86. 422 
4. Zaccardi F, Davies MJ, Dhalwani NN, Webb DR, Housley G, Shaw D, et al. Trends in 423 
hospital admissions for hypoglycaemia in England: a retrospective, observational 424 
study. Lancet Diabetes Endocrinol. 2016;4(8):677-85. 425 
5. Farmer AJ, Brockbank KJ, Keech ML, England EJ, Deakin CD. Incidence and costs 426 
of severe hypoglycaemia requiring attendance by the emergency medical services in 427 
South Central England. Diabetic Med. 2012;29(11):1447-50. 428 
6. Josefson J, Zimmerman D. Hypoglycemia in the Emergency Department. Clinical 429 
Pediatric Emergency Medicine. 2009;10(4):285-91. 430 
7. Ford W, Self WH, Slovis C, McNaughton CD. Diabetes in the Emergency Department 431 
and Hospital: Acute Care of Diabetes Patients. Current Emergency and Hospital 432 
Medicine Reports. 2013;1(1):1-9. 433 
8. Michie S, van Stralen MM, West R. The behaviour change wheel: a new method for 434 
characterising and designing behaviour change interventions. Implementation Science. 435 
2011;6:42. 436 
9. Wei HG, Camargo CA, Jr. Patient education in the emergency department. Academic 437 
Emergency Medicine. 2000;7(6):710-7. 438 
10. D'Onofrio G, Degutis LC. Preventive care in the emergency department: screening 439 
and brief intervention for alcohol problems in the emergency department: a systematic 440 
review. Academic Emergency Medicine. 2002;9(6):627-38. 441 
11. Cavill N, Hillsdon M, Anstiss T. Brief interventions for weight management. Oxford: 442 
2011. 443 
12. Bien TH, Miller WR, Tonigan JS. Brief interventions for alcohol problems: a review. 444 
Addiction. 1993;88(3):315-35. 445 
Hypoglycaemia and brief interventions in the emergency department - a systematic review 
Author’s final draft  24 
13. Center for Substance Abuse Treatment. Brief interventions and Brief Therapies for 446 
Substance Abuse. Rockville: Substance Abuse and Mental Health Service 447 
Administration, 2011. 448 
14. Evans DS, Martin L, Neeson B, O'Brien M, Cahill D. Brief interventions and 449 
motivational interviewing: Literature review and guidance for practice. Health Service 450 
Executive, 2011. 451 
15. Forsythe M, Lee GA. The evidence for implementing alcohol screening and 452 
intervention in the emergency department - time to act. International Emergency 453 
Nursing. 2012;20(3):167-72. 454 
16. D'Onofrio G, Bernstein SL. Screening, brief intervention and referral of emergency 455 
department patients with unhealthy drug use: efficacious or not? Evidence-Based 456 
Mental Health. 2015;18(4):e8. 457 
17. National Institute for Health and Care Excellence. Behaviour change: individual 458 
approaches. 2014. 459 
18. Woolard R, Cherpitel C, Kathleen T. Brief Intervention for Emergency Department 460 
Patients with Alcohol Misuse: Implications for Current Practice. Alcoholism treatment 461 
quarterly. 2011;29(2):146-57. 462 
19. Moyer A, Finney JW, Swearingen CE, Vergun P. Brief interventions for alcohol 463 
problems: a meta-analytic review of controlled investigations in treatment-seeking and 464 
non-treatment-seeking populations. Addiction. 2001;97:279-92. 465 
20. Fineout-Overholt E, Johnston L. Teaching EBP: asking searchable, answerable 466 
clinical questions. Worldviews on Evidence-Based Nursing. 2005;2(3):157-60. 467 
21. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic 468 
reviews and meta-analyses: the PRISMA statement. PLoS medicine. 469 
2009;6(7):e1000097. 470 
22. Higgins JPT, Green S. Chapter 8: Asessing risk of bias in included studies. 2011. In: 471 
Cochrane Handbook for Systematic Reviews of Interventions Version 510  [updated 472 
March 2011] [Internet]. The Cochrane Collaboration. Available from: www.cochrane-473 
handbook.org. 474 
Hypoglycaemia and brief interventions in the emergency department - a systematic review 
Author’s final draft  25 
23. Goldstein MG, Whitlock EP, DePue J, Planning Committee of the Addressing 475 
Multiple Behavioral Risk Factors in Primary Care P. Multiple behavioral risk factor 476 
interventions in primary care. Summary of research evidence. American journal of 477 
preventive medicine. 2004;27(2 Suppl):61-79. 478 
24. Glasgow RE, Goldstein MG, Ockene JK, Pronk NP. Translating what we have learned 479 
into practice. Principles and hypotheses for interventions addressing multiple 480 
behaviors in primary care. American journal of preventive medicine. 2004;27(2 481 
Suppl):88-101. 482 
25. Clinical Practice Guideline Treating Tobacco UDUP, Liaisons Staff,. A clinical 483 
practice guideline for treating tobacco use and dependence: 2008 update. A U.S. 484 
Public Health Service report. American journal of preventive medicine. 485 
2008;35(2):158-76. 486 
26. Sturt J, Dennick K, Hessler D, Hunter BM, Oliver J, Fisher L. Effective interventions 487 
for reducing diabetes distress: systematic review and meta-analysis. International 488 
Diabetes Nursing. 2015;12(2):40-55. 489 
27. Kleinpell RM. Outcome Assessment in Advanced Practice Nursing. 2 ed. New York: 490 
Springer; 2009. 491 
28. Popay J, Roberts H, Sowden A, Petticrew M, Arai L, Rodgers M, et al. Guidance on 492 
the Conduct of Narrative Synthesis in Systematic Reviews. A Product from the ESRC 493 
Methods Programme. 2006. 494 
29. Fall E, Roche B, Izaute M, Batisse M, Tauveron I, Chakroun N. A brief psychological 495 
intervention to improve adherence in type 2 diabetes. Diabetes and Metabolism. 496 
2013;39(5):432-8. 497 
30. Kidd J, Marteau TM, Robinson S, Ukoumunne OC, Tydeman C. Promoting patient 498 
participation in consultations: A randomised controlled trial to evaluate the 499 
effectiveness of three patient-focused interventions. Patient education and counseling. 500 
2004;52(1):107-12. 501 
31. Borges WJ, Ostwald SK. Improving foot self-care behaviors with Pies Sanos. Western 502 
journal of nursing research. 2008;30(3):325-41. 503 
Hypoglycaemia and brief interventions in the emergency department - a systematic review 
Author’s final draft  26 
32. Kavin M, Anel-Tiangco RM, Mauger DT, Gabbay RA. Development and pilot of a 504 
low-literacy diabetes education book using social marketing techniques. Diabetes 505 
Therapy. 2010;1(2):93-102. 506 
33. Glasgow RE, Funnell MM, Bonomi AE, Davis C, Beckham V, Wagner EH. Self-507 
management aspects of the improving chronic illness care breakthrough series: 508 
implementation with diabetes and heart failure teams. Annals of Behavioral Medicine. 509 
2002;24(2):80-7. 510 
34. Glasgow RE, Davis CL, Funnell MM, Beck A. Implementing practical interventions 511 
to support chronic illness self-management. The Joint Commission Journal on Quality 512 
and Patient Safety. 2003;29(11):563-74. 513 
35. American Diabetes Association. Standards of Medical Care in Diabetes-2015. 514 
Diabetes Care. 2015;38(Suplement 1):1-93. 515 
36. Speight J, Amiel SA, Bradley C, Heller S, Oliver L, Roberts S, et al. Long-term 516 
biomedical and psychosocial outcomes following DAFNE (Dose Adjustment For 517 
Normal Eating) structured education to promote intensive insulin therapy in adults 518 
with sub-optimally controlled Type 1 diabetes. Diabetes research and clinical practice. 519 
2010;89(1):22-9. 520 
37. Davies MJ, Heller S, Skinner TC, Campbell MJ, Carey ME, Cradock S, et al. 521 
Effectiveness of the diabetes education and self management for ongoing and newly 522 
diagnosed (DESMOND) programme for people with newly diagnosed type 2 diabetes: 523 
cluster randomised controlled trial. British Medical Journal. 2008;336(7642):491-5. 524 
38. Lawton J, Rankin D, Elliott J, Heller SR, Rogers HA, De Zoysa N, et al. Experiences, 525 
views, and support needs of family members of people with hypoglycemia 526 
unawareness: interview study. Diabetes Care. 2014;37(1):109-15. 527 
39. Nelson A, de Normanville C, Payne K, Kelly MP. Making every contact count: an 528 
evaluation. Public Health. 2013;127(7):653-60. 529 
40. Elwen FR, Huskinson A, Clapham L, Bottomley MJ, Heller SR, James C, et al. An 530 
observational study of patient characteristics and mortality following hypoglycemia in 531 
the community. BMJ open diabetes research & care. 2015;3(1):e000094. 532 
Hypoglycaemia and brief interventions in the emergency department - a systematic review 
Author’s final draft  27 
41. Richards D, Hallberg IR. Complex Interventions in Health. An overview of research 533 
methods. London: Routledge; 2015. 534 
 535 
